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m M m 

[0002]' mur^s^i-ii^ ~mK. ^■Mm^^mm<Dmm%:^^ir^m^(Dm7cmmmni^xh 
[0003] mi 7i'i^M(D\B\iff^^ioi(D—m^.^irm^^^mmmxh^o: ^^(^mmt!)^ 

[0004]; tJ^5f€<DiHijFf;^.^Tii. i^v^[Hiiff^^%#,-5/cje){;i.. if®%3i§]^<ey='=¥ymiytic: 
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*t!i'BS^<^[llJJft&T-^iq^^o *BilH^ (resonance domain) m^Xl^LMir^^ 

[0006] m\'mmzzf\y—i^iy'^^fLfzM^^^^nY^ir^^^^ 

[0007] #11 2001-91 71 7-^<2^J^^C^i. ^^/jNJ^^^^S?g3te:««3t^jfe5J;5lC^®UfclHl 
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^^^.-T?fc5o A*fv^io]. mtff:^^^. mmk mm^M\.mmmmiikm7()^^^fni. m 

^M^mmmj^^m^Mti.xm'^i.xmn^^^&^^rr^ ^^^^'t-t:r^h^m 
[0009] ±m^m^m^x^ mMmmx%m^x7!)^-:>mm^^m\^\^ ^zfiy-i^> 

[001 1] _hfB B 6^^5i^!gi-§-^< . :*:^§g-e}i . ^mi^^^hiz^immm^^mmm 
m2(D:^\ti^tfmu^(Dmf^<Dmm(D:ij\^icr^^x^m(Dmmfii^mm 

<^JifS2|^;Ji(©mi<©-3tei!cfL^<?D^lb{rJ:tJm='tt^^^ 
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[0013] ^mm(Dyt(DmtRmmi'±. \B\mi^^-^t?yt(D\B\ifrmmx^^'o. ^(ostfrm-i^f* 
. ±mx'mmi:.ti^i(Dmisxum2<Dm^^. m\:^<±f&xwi.mi.tc2]^±(Dyt 

[0014] :=^mmn. m,m^m^M^y^^-i^:^i^^<DW^mtir^mcfj:^(D^ifr:f7^^XXJ^ 

[0015] [iiii]igiA{*. :^mmKx^yt(Dmi^:^m^xummmmim\^^o?>^i^^^(D~ 
[Ei4]ig4{i. mm^f^M^mi^m^tL.x^m\^fzmi^mmKx^xzm\HX(Dm^:^ 

r^^^x^^o 
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[iaio]iiiio^*. ^^m(D^<Dmi^:^mo:>~mt\^Xs ^M(DAHm^x>^u—i^>^ 
i^^w^m^^'^?>^tm^mx:^^;zt^^^mmmxh^i,. 

cm 123111 12A, Eii2B{*. ^mm(D^m^^^m^^fc^i^—x^M'^mmi^^iF- 
(Dr-mt^<Dmi¥^^-rmmmxh^^ 

[iiii3]iiii3A, EiisB, mi3a-i^^mm(Dmiff^^^m^^tLyt:^^-y^(D—mt 
m^!^tim^^-f-mmmx:h^„ 

imi6mi6ii..^mmKx^itEm^iy=i—i^mm(D-mm^^'rmmmx:h^^ 
[111 i7]iii i 7{*. ^mo:>y^—:^mm^^^^^'rmmmx:h^o 



[0016] ^s^pifif^, Mm(omm.\^m^xi. 2.t^h2. 2iv^5^*^•®^^^ 
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[0018] 2m(D^t. Finm<D^Wc^mu. AMm^^y:i—:iJiy>^u>XtL.XAM 

ufcW7fetrA3tL. mmm^^=^})?t—y'^>i^i-i^xt\^x^ti^m-xf^nm^^ 
<D^^Km^m^^nx\^^^7!)^(Dxt)iz^ik<mmR^ir^mM.t^mx^^o^'-^ 

[0019] ^f;^. ^®*fiiii!*lll^m^i:«. ^®*nS^^i-5fet5:SL:=^-5/h. m^it2m(D 

[0020] ^®*Hiii3iiei^m^;eiq#fe*L5«5t^{i. m^it. ^m^imm'^mmi^^x 
(DX'Di^^^tfi3mMm^j^x:h^m^Kn.^tih^2d^7vm^{^ 

^^tKxm0.x%^o 
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[0022] ^B^Bime^^^^^^-t-ftti^M^ce^fiv ^'^fcimm(D2mM:^^^mmmx- 
[0023]; ^^m(^mi^:^m^xxjpmi^mm.(^»-^i^v^mmi^'^v^xnm't^o 

[0025] *l§P^(D5fe<^IiI^;^^-e}*. ^^<^^Sfeic<D|Hl^7fet:l^^{3Hi5tUTtjJ;v ^355, m 
[0026]- Ti^mm |Hlifr;^ifeTi4. 0f S<^^SS^<©lHl^3fe%»if^6t) (cli5tbTt><fc v ^ 

w 

i5^^g^LT^^-e#v5;, dO^g^^^-^—iT^fi}*, ^Jte<i:t>lo03fet^m7^^^-1' 
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[0029] sxr.^mm^x<omm^n^mtifj:mi^^^i^-^\^^xm.mir^o 

[0030] ^mmicx^mi^^^i-i. mK.i-£. ±m^M(Dt^mz.mm^iyrc2}^±(Dmi(D 

w^n.i^^^tpm2(Dmt. 2}^±(Dmi<Dytmn.m^hmi^ti^i-Dtmmi 
-^(Dmi<D^mimz.Mftir^i-^(Dm2(Dytwiin.i^tm. AMvfcyt:d^mm^^h 
\.^^x^i^75.mL'Xmm^thxm^^tifc2si±(D^mi^=^^yh^mu ^^k. 2 
si±(Dmi(o^mii^t2Si±(Dm2(D^mn.i^tiimi(Dmtm2(Dmt(Dmiz:^ 

[0031] ytmi^m%mmmm\mirnit.^m^i:=^==-yh^m}^ir:5-M(D^m%ii^(D 

m^^fKib^^o ^mn.i^(Dmmmm^. mi<Dmtm2(Dmt^mMmc^W}^^^m 

mnm{^hmvx\^^^o 

[0032] ^(Dm^^^xit. 2^±(Dmi(D^mii^^i^^-r^mi(Dm^t. 2u±(Dm2 
<D^w^n.i^^^wr^m2(Dmmt. m(Dmmtm2(Dm^t^mmi^x^i^-r^ 
fcib(Dmm^wnut^^hiz.^Ayx\^^xh^\^\ *fc. mi<Dmtm2(Dmt(DmM 
^ts:i^Lmm^^mw.ir^f:iib<Dmmv'^^4^^^bi^^t^mm^^t\^xm\^^xh 

[0033] yi^^mi^^^mtfT^^(Dm<DjBmt. ±mtmm. 2^±(Dmi(D^nn.i^^^ts' 
m<Dmt2si±(Dm2(D^nn.i^^^t^m2(Dmt^ i^®*Riu5 

^xoic-M<D%mim^7&m\^xmm^fhxm)^^fhfz.2!;x±(Dytmi=^=^iyh^ 
m-r^o -?:bT. 2^±.(Dmi<D%mLW-^^n2&.±.(Dm2<D%wu.w-^^:s.\^\^m 

VXWM^fl. 2}^±.(D^l(0%ntlP$^i^^Xf2^h(Dm2(D%Wn.Wt^hm\tfl^ 

<>fi:<th-:fji)m^^(Oj^-^^^-t^tKi^fd^i2)^J.±.(^^ 

^±.(D^2(D^:}mu.m^ti>\z.nx^<>x^^%mm^^^(omi^tfi^^ 
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[0035]> *|gPJf*. (eiiSlHl^ft&.d?^^. ^(Dm^^ff'k-~m\:.\L.ti%^nSi,b 

[00361= ^T. :*:^.MO|^i£?^^{COV^Ttii|g.i-§5 

[00371 ®1A, m lB(C:^LfclHlJfft&^<Z)«it«„ 'BSJ^tf^^.^^S^KO Jb{Cii:=gl mSg 

2(75ifl^J}i^lMl C)iH^J^x#;^|p] {c:M^<^)SEg|/c {tv^^hb/ctjO^^^^ 
[0039]. Ml® IT'J*. xIA^^lRl (^OV >T^l 1 a,. 1 ^amm^iy^ y#;l^|pl (CoV ^-T^^^:lc^ 

;^fp](c?&o-c3^iia. lib, iic-bmm\^xmm^fvx:\^:^i,Y^-^\^n.m^<o^m 

[0040] miA,. ^iBic|i^$tt^c«atf*v Wkd:^.^ m^i'£im:^\^i!)^^ym:^m^30' 
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tt§;^|pl) (C^tt-?tV^Ife$-^fc{4Mt-. m2®2<Z)^ (m205tt^SL#:) 21a-21b 

[0041] ^(DXoK^PL^t. m(D^wcm.^tm2(D^WiU.^t<Dmia-i-M~(DMJt^m 

^fs^^^'t^:Lb\Z.fl^o m^\t. ^Ha{J:«^21a^^ ^12atC}*^22a;&5^ ^11 

^2m2\Z.:^:(£ir^'i^.mttj:\ \ 

[0042] 1^i^>.mmzih^. m/^ZLmir^2r>a:>m\t.. ±lBFr^:*-|^^#tf ® (xz®) 

le:2jg^trff^fifei-5o ::L(Dmmtzm^hn^ 8 tinm^VtM (t5cSL#:<DttI.L^?^ 
^^#)3i-33^Wb. x$^;^r^^cjlfigp-trjl^6^J^;IiE^|Jb-CV^2.o r(^|Hl^*&^ 
Tii. ;inb2ii^;6S^ffi*HilcJ:«93fe^iScSL$-fr53fei6cSL^^iyhi:UT^tgi-^„ 

;5sqifTi:^.c^a;5M«86^J-iE3^Jb. y#;6^|p]^cov^T^iIRl— (7)S^?f^^i-:5J;5{- 
[0043] c:«D?^^-er4 5 =35. 3" t?fe5„ *^c. ^<z)E=s?rD^i-5^. p=o. sesDois 

i 

o 

= sina +mX /pX^Xhfh^o ---e> mfi^^-C, lHlilf<75^|^-Cfe^o 
[0045] ^2mn-r:<DmM^W^\:'^^WVt. 0 = 2 6 - a -efeSo t*eoT. ^ 

mmM^bm^%t(D:fj\^ti^-'W(.-r^^mt. 2cos 6 sin( S - a ) =m A/p. 

[0046] mmmh\^^KiMm%iim^^fi^%(o?<m-:)5\^\i.±M\^m^t>nx^^ l 
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o m^i.fzMmiz.:}$if^±mmm. 2m^(D^^2si±^t^m. mx.}tm(3i, 32 

;32. 33;*fc{*31. 33) ^^tf jg^^l> < \-i^Wi :n.W<D ^W}:)?\^ ^m.^^^m (x 

[00471 _htEM^^^^fci-^#f*^^t^feS;dS, ^^l;i«VN<o>6^<D^J|5S^#x.ta(i5fc 
JlS(C,0° ^ I 6— a I ^30° >6S^5Jli-:5C^:6S^*L,V>„ . 

[0048]: *fc. mm^^mm(Dtrih>iai. m—(D^m<^mi^mdii^^i^m^^^tibm-i^i^ 

^::LtKfj:^^ ffi^<DfciC). a =0, m= l^^0S:-r5i:.. mm^t (m=0) i:roiel^^ 
C»^^rai^Q}*0=^sm"*( X/p)-CfcSo 2igm>e><^i^S*Ri3te<^:^^fe3&50( 

[oo49]r ~-o(Dmi^mfci>i:^mBii'r^mm^^^e^&:X-^n%x^^^ m2i'i:i<D^w 

m(Dmmi^^^vx\^^^o m2\a^@y2%^i.f:i, mBt^^M^\jx\^^^2mM:^ 

^m'^^B(Dm:^x\ mBm'^T&^^o s=4Hj5:(DmmB m^) i^mmsiW^^i^ 

[0050]? U±<D^t&^A^t. A 0 ^..0/2<^)^P^?^fcl>..d>o^ 
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^tlU. X=0. 5nm(DnU%i^MVXi^JD=0. 8—1. 6 

[0051] ^^{;:g^®*B&it3SlHl^m^/5Ste§^^i!, ^^^5fe<^IHl^♦&^^l;::pEg^■^5Sv^IEI 

[0052] ;i<^laI^^^{C, ^ =0. 633Mm(S=10. 4t^^i^)03fe^xzBl^T'il><?/^ 
mt^^m^^M^^iro 1114(a) «Jliap-e#|5B^|got5:iL^;65@a^lJbTV^:5m'^(D[lI 

o t 

[0053] 1214 (a) tEl4 (b) ^mi^^^'^fci^(Df)m4 (c) (D§^6^Jfe)WS:/n:7T'l'/^-t?fe§ 

:^^ibh'r. BI4 (b) fc^-T:/!/— i^^^<?5^;^;5S^55fca6 {n. EI4 (c) o 

X m m(D^ J^'^S^(Dmm^7bmS:'t^fcisb {Cm=0Ot: — ^(C0V>-C«|114 (c) tit 
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[00551 :Z(DB#. m5iCOX-^l.fc^WX-^1^^m7b>m::k.X\ pM5fe (Sl-;42) (c:^UT55 

[0056] i ma.mmmic^v)i^mL'^'r\ ^m^^m^^^m mm) ^mutx^xum 

=0. 70TDxh^6.m2(Dmmfx:i<Dm^(D@y2tm^mw^^i-o iE:ijm^x 

x^^M. m^i-^. mm(D^m\^'m(DTmmi^^m^^^isbMm.x^i'fit g; a 
mmmi^mmxmo 

[0058];- ig;7A, EiTBisf*. ^msLfr^LT. mxi^fMVinm<^^r^^<^mm^m\:^x 

7 

#fclEl^^T-^*-ro ClcOJf^liTt*. 6 =30° . p=D-efe-5„ y$S 
^femSfcft^^feSv^T-l^^^&l, 62, 63*5j:T^^2<2a3teiS:St#:-efc57T>r^^71, 72. 7 

[0059], ^mmi^hhxmnfi:if<Dmmi^^m^-^?>m^<- iHiiff^*-^<^dfe<^>7^tt;^i«]j*. 

01® 10D3ttfea~#:61, 62^. 63^112® 2(^.7feSESL#:71,. 72,. TS^mm^^f^:^ 
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o 

[0061] *fc. J^A_hl?^bfc?F^B-e«. miM^^2^i!(D3fe«i:a<*:^l^mt^^Ufc:ei5rtT. 

[0062]' 2^(Dmm^m^^xmiff^iF-^m0.\^xhx\^\ m8\z.^i.fcMmx\-i. 2^(Dm 
mmmioa, loboji^c, ^^^ti^ m(Dmmmm^mf^^(Dmi. 2mm^t\.x 
v>5o wti.eb<^s^ioa. lobf*. mi, 27^^\^^^'?x^KM\^^'^ti^mx\ mm^ 
i^^U3izx*)mm^mm%:^-h-^-D.mmmMzx^mm^nx\^:6.^(Dmi^i^ 
^x\^.mi(Dmmoatm2(Dmmioht^mm\^x^mir6mm^i^^mi^^ 

OvSl, 2^«^!fei-S^i5[SLfl£lla, 12a;21a, 22a^S^v^^Cg|FH^UTiES$^^^^ 

[00631 m'imtm2mti()mmvf:imi^^^\i. i^mn^M^x^^ibK xzsi^ W2ig^ 

^^^x2^(D^m^m^ir^mm\t:m^By'^^:^i^^^^^'7ui^:^m(Dmmm 
mm^^m^i^:is\,^xm^mm^km^^htix\^^^oMci^mat^m.^(Dm^fci^ 
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[006.4]: ^wm.i^-d^^imtm2mt(Dm {c*5v ^rsv ^^^:ilp^LTiEe$tLTv ^^miir^ 
TV mm'r^<-(:^5ti.xti^ M^mz.fi. BEmrn^. mems ( 

microelectro-mechanical systems) tmttl^.^^i^MJi^m^^'Oi^W:\^tiWMT 

[0065]- OT V ^m<DmM^m Kx^t^(DXoti:mmjbm^x^^:d^^mm^^i.. 

=Oti-§^. ^fc(DlHliffdfe52(Z):^i:..;5';^f^(4, 9 = sin"' (m A /p) .^^iirSo M 



yt. AjL:d%p^m^^tm\:^^mm^i&^M(Dx\ \ ax.i spX2-cfc§o 0 =2 



0; ^sin 0 6 ,^tan S^D^ptir^t. ^^m^l^StretS Ax}* Ax,^m;i/2 

m m 

tWf^o ;t =5G0iim,m=±^l^:#;feSi:; Ax<©^Hf:i±250nm^>fc§o I Ax | 

m2m2t^ior^^>±250inQ(DmmX-y^hir^fmX\m^-l, 0, +l?fe(D3o(0 
—i^X<D^mi-i.JEmm^i^hXi:>MKMS(D^ii^^=>L:j^—^iZVXh^M>KmmX 

[0067]; m2(Datgf*.,1^^^^.c^^«;i {-^bT^.tcy^^v— >:^^i/^#%^j^$ii:, m^^m^j: 

x(D^%p^v-yh^.mvxmmu^<Dmm^^m:^m*\%m:^^o x^mi^a-^iz. 
m m-:^\tmm^.^^?^M.^5iKMh.x^m^'^nt£x\/ ^ ( a ^mt^^^^) o m i 
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a = jS tfi:^o ^i^—y^^^^^:^M^XV. :L(Dt^. sin( a + B )-sin a =inXypt 

[0069] /^*3. 1291?}*. mm:^m^mi:^\^i^m^xm.mi^ft.-d\ mm:^\^\-im:i7\^iz. 
[0070] mi lie, ig9o«^^W^cii/vXTWicj:oTiimu:^c^J^^i"o r<^?f^B-e 

3fet5tgL#:^;bT. -^^i5'ni/>'X81, 82(82^91, 92, 93d5ia^iJbfc-^-ri^ni/:/ 
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[0071]- E1.12A, mi2Biz^ min^^i.tcmtfT^^^m^^^tzy^i^—x^^S'^mmifr^i^ 

fife3fe57^^b<^)[HlJff3fe58a, 58b. 58cd>^). gFfMO^fe:R<D|HljFf3fe(ll|12A-CttIl| 
^3fe58a. Hl2B-e{4|Hl^3fe58aJ:«9:Sig:ft<?5[Hl^^58c>^ag^6^(e:Ji3S-et^o 

[0072]- iii;i3A, EiisB, Eii3c{c:, m^mm.mm-k.\^xx>mw-'t^%::^^y^(Dm^^ 

t^h(D^Wi-l, 0, 10lHlilf^56a,.56b, 56cd^bvBlfM<©^iC<^lHlJlf3fe(Ell3A-^ 
f*-1^^56a. |gi3B-e«0^3fe56b. Illl3Cl?{4l^7fe56c)^iS^6^tCit?^.-T? 

[0074]. Illi5{;i(i. lH]^*&^(OSiJ(Di;g:^0IJi:bT. ^m^^.9(D^i^—T>(>^^y'7—^ 
<^)^g-e^*. AM3fe53a. 54a;iS^^^^j^9lC#A$tt(lHliFf3t53b). 

jfesS9/5^e>^m$*i.s ((ii^3fe54b)o. 
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[0076] !^±^ :^mm(Dmmnmi^-^^^xmmvx^ti^^. ^^mi-i^<Dmn:d^h7mtir 

n^m.^xh^<Dx\ -^-(i^^ti^^vjmj^H. mM^-'m^-^^^xm]^::Ltf)^m.<oxL 
Oo u±xi-X'r^xmMmmi^^'f-<Dmxm.mvfcjbK mzLmmmtm^-r 

O— o(D||J£Fr|{;ijg#V^V\ ^Jg^Fij-e^bfcS^}*. ffi^(Dfci?)lc2p®T'fe§^i5 
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[1] mm^^^m^^tiyt<Dmm:^mT^hox. 

mm2i^±<Dmi(D^w^u.i^^. mmf^i(D:^\^^^xfmmm2(D:)jm^t^m!ix 
m2}^±(Dm(D^mimc'tth^fhMJt^ir^2i^±(Dm2(D^w^ii^^^tsm2 

^mt^ti^wmt^hmuri^2u±.(Dwm^tsm\z.f^<>x^ ^^o, 
[2] mnmi(ommum2(Dmt<om^wMmm^. ^^x:^mmm^^^^(o% 
'mi<D:}jm^2u±j)mmmz.um^fh^ ai)'m2(Difmz.f^-^x2y.±-mm^fif:L 

. *fc«b)Stri5m2(D;^|pI{c#:Ri-5. 2i^J^_h0^1(D3fet6:SL#:^-^tpmi<D«^. 

mU2]ixAL(D^i(D%m.n.^^. mm^i<D^\^-^ii-(imum2<Dij\^^^t$m^ 
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mmmi<DmKmmmi(Dm^K: mmm2<D.m Kmmm2(Dm^^tfh^fiM 

m mio^-^-^ \^2^±.^%mmmzMm^ft^m2<^\)j.m^m^'X2^±.i)^^ 
. %fznm^$^2(B:fj.mmm^^x 2^±.o:>mi<^%'mLW-^^t£mi(Dmt. 

m2!^±.(Dm(D.^mumz.^.fx^nni^iir^2^^<Dm2^^ 
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mm2(Dmt(DmK:i^\^^xm^iz.mmvxmw:^titi. mw^^^-o 
[10} mm2&.±(Dmi(D^m^m^i^w-r:5^i(DM^t. mm2u±(om2(Dytm:ii 
i^^^m-r^m2(Dmut.mmmi(omm.tmmm2(Dm^t^mmvx^i^'r^ 

[11] mwe.fHi(Dmtmmm2(Dmt(DmM^:^mmmm^mKir^fcib(Dmm'f^<4 

[12] mi<D:)jmic2]^±ji)mmmtmm^n. m2(D:^mzr^^x2u±7!)^mm^titi 
. ^r:ii^mmm2(D:^mzW-g:ir:5. 2^±<Dmi(D^mu.i^^^t^mi<Dmt^ 

f^<Dm\^<Dm'^(D:)ymzr^<>xm^<Dmmtdn^m^^fc^mi^Mm^nf^^ m 
m2]^±(Dmi(D^mn.m^'tth^fiM}t^ir^2u±(Dm2(D^mu,i^^^ 

mm2u±(Dmi(D^w^^m^hm\in^i-Dtmmi^<D^i(D^mimcM!ts 
■ ir^i-D(Dm2(D^mii^t7!)^. T^mi^tzm^mm^^Mv^^xoi^iT&mi^xmm^ti 
xm^^titi2!;k±(D^mn.^=^^yh^^u 
mm2u±<omi(Dytmnsi$:^xxj^mm2}^±(Dm2<D^mn.m^:E\^^i^m\^x 

mm2^'±(Dmi(D^min.i^^xxj^mm2u±(Dm2(D^mn.i^f)^^ 
<th-:^^mu^^<Dm^^mir^t\^fc\^mm2u±(Dmi(o^nn.i^i^^ 
fd.2si±(Dm2<D^mn.m^t^ i^'mx$>^xm^^mmm^^(Dmi^tfi:^xo k 

[13] mnd.2sx±(Dmi(^^mm:$sxxfmm2^±(Dm2(D^mimK mmm2<D:)j 

\^KWM'r^mti^h^m^^i2{z.mm<Dmi^^'f-o 
[14] m^m9^tcm2Kmm(Dm^^^t^ mmmi^^^k-mti^tz^^^^at^ 
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